In the following analyses the loss on ignition covers carbon dioxide, water, and organic matter, the last item being often large. The deficiencies in summation are due to undetermined sea salts, adherent to or inclosed by the specimens. The C0 2 needed is calcul~ted to satisfy the bases. Rejecting the excess of volatile matter and recalculating to 100 per cent, we have the followi~g composition of the inorganic constituents of the seven sea urchins of the preceding table:
Analyses of sea urchins.

4 ---'--------------------·-.,------------------------
Revised analyses of sea urchins. 100. 00 100. 00 100.00 100.00 100.00 100.00 100.00 I Sea urchins Nos. 8 and 9, Tretocidaris and Heterocentrotus, must be considered separately from the others . . No. 9, a giant form, was the subject of four analyses, the shell or test, the dentalpyramid, the small white spines on the border of the peristome, and the large purplish-,red, spines. The large red spine analyzed was 15 centimeters long and weighed 13 grams. Trace. . .From these analyses we see that the inorganic constituents of Heterocentrotus are not uniformly distributed. The shell and teeth are alike and rich in magnesium carbonate; the coarser spines are much less magnesian. The composition of the entire skeleton, if it can be called so, would probably be somewhere near that of the red spines alone, only a little higher . .
In magnesia.
A similar example is . offered by No. 8, Tretocidaris. In the specimen _ analyzed the shell and spines were taken separately, but the spines were dead when the urchin was collected. The analyses are as follows:
Analyses of Tretocidaris aifinis.
Actual analyses.
Revised analyses. Here again the spines are lower in their content of magnesia than the shell. In two of the analyses, Nos. 4 and 5, large percentages of silica and sesquioxides appear. These are due to inclosed or adherent sand and mud, which were visible in the specimens but not readily removable. On rejecting these impurities and recalculating to 100 per cent, the percentages of magnesium carbonate become 8.49 and 13.47, respectively. With these corrections, and assuming the percentages found for the shells rather than the spines in Nos. 8 and 9, the following table has been constructed: A comparison of these figures with those found for the crinoids shows the same regular variation with temperature. The sea urchins from cold regions are relatively low in magnesia; those from the Tropics are high. There is, however, one apparent exception-the urchin from Peru. This abnormality may be due· to growth in very deep water, which is almost always cold, or to the Humboldt current, which flows northward from the Antarctic Ocean. It is unfortunate that actual temperature observations are so few in this series of analyses. They resemble those of the crinoids very closely, except that the latter seem to average somewhat higher in magnesium carbonate. More analyses are needed to determine th_e fact.
STARFISHES AND OPHIURANS.
Eleven starfishes, including brittle stars, were analyzed, as follows: In order to make the comparison between the three . groups of echinoderms more complete, two additional crinoid skeletons were analyzed, as follows: The percentage of magnesium carbonate in Chlorometra is low for the latitude of the locality; but that is doubtless due to the depth of the water (520 meters) in which the crinoid lived. The probable temperature at that depth was between 7° and 10° C.
CRINOIDS.
Depth.
Meters ,
GENERAL CONSIDERATIONS.
From the evidence now available, it seems ahnost certain that the inorganic constituents of any echinoderm will have the composition of a moderately magnesian limestone. There may be exceptions, but none has yet been found. The three tables, for crinoids, sea urchins, and starfishes, ·all tell the same story, and with remarkable unanimity. Furthermore, · the proportion of magnesium carbonate appears to be a function of temperature, the organisms from warm regions being richer in it than the cold-water forms. The exceptions to this rule are apparent rather than real; for cold or warm currents and varying depths of water account for all seeming irregularities. The sea urchins seem to be a little poorer in magnesia than either of the other groups, but the analyses are fewer and therefore less conclusive. Silica and sesquioxides are probably altogether extraneous, although it is possible that small quantities of them may really belong to the organisms. In phosphate of lime the starfishes are richest, and all the specimens analyzed contain it in small amounts. Whether it is an essential constituent or not is uncertain. As shown by Meigen's reaction, all the echinoderms studied are calcitic, and no evidence of aragonite in them was found.
The temperature regularity shown by the analyses offers an interesting biological problem with which we can not undertake to cope. It is not due to differences of composition in the solid matter of sea water, for that is practically uniform all the world over. In all the great oceans, and even in ·minor bodies of water like the Mediterranean, the Baltic, and the Black Sea, the proportion of magnesia to lime is very nearly if not actually constant. In gaseous contents and especially in carbon dioxide the waters vary; the gases being more soluble in cold than in warm water. Whether this fact has any relation to ·the phenomenon under discussion we can not attempt to say. _ We can only report the facts and leave their biological discussion to others.
On the geological bearing of the evidence now before us it is easy to speculate; but here great caution is needed. It would be unwise to assume that magnesian sediments are more abundantly deposited in warm than in cold climates, and so to develop a system of what might be called paleo-climatology. Against such an attempt there are two obvious reasons. First, the sediments are only in small part derived from echinoderm remains. Other agencies are more important in the formation of marine limestones. Secondly, a dense population, so to speak, of cold-water organism~' may deposit much more magnesia than a sparse population of warm-water forms.: The data now in hand, with all their suggestiveness, are too few to warrant any far-reaching generalizations. It is our intention to carry the investigation still further, studying otfier rrmrine invertebrates by the same methods· as those which we have followed here. If other analysts choose to enter this field of research, their results will be welcomed by us.
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